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(54) INFRARED CUTTING-OFF MATERIAL 

(57)Abstract: 

PURPOSE: To obtain the title material which is transparent to visible rays and exhibits an 
excellent effect of cutting off infrared rays by adding a tin-doped indium oxide powder and an 
organic resin soluble or dispersible in an organic solvent to a specified organic solvent. 
CONSTITUTION: A tin-doped indium oxide powder and an organic resin soluble or dispersible in 
an organic solvent (e.g. acrylic resin or polycarbonate) are added to a nonalcoholic organic 
solvent (e.g. xylenol or methyl ethyl ketone) to obtain the title material. This material is highly 
transparent to visible rays, exhibits an excellent effect of cutting off infrared rays, is capable of 
easily forming a sheet of a large area and is suitable for mass production. Therefore, it can be 
utilized for an infrared-reflecting film highly effective to improve the efficiency of air 
conditioning or can be used as a protective means against forge of cards, notes, etc. 
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■num. 

* , vv*y nmimwft. 10 

MM 5] «SH->1Sfl:-f 1000 n 

[0 0 0 1] 

bps, h*7«tj:n**riE-rsfc«)©iR» 

[0 0 0 2] ^T, *»IP!0*^8*yht7aH 
Ht*R£bTfU/8t-*££#T#£o mz;\W>#Q> 30 

[0 0 0 3] 

*©tt,.(a) »H-^»fl:^>^^^ (KT* ITOi 

9*)>9\z±r*X1i77stt±JzmfSL\s1z%0). (b) 7 
^ay7z>^, 7>h5*/>*, t7h^>^ 

flSU »«±fc^5*-hbfcfc©fe£T*S. 
[0 0 0 4] brt>U (a) fcOHTtt. TKM&^mmo 




^i¥7-7 0 3 6 3 

2 

HDtfft*. b*«K tH«ttfcSb^» 
[0 0 0 5] (b) fco^THU (a) -(OHHAttWStSn 
*ft©W*fc«fi**bTV>*Jb, 690-1000 n 

[0006] 

[0 0 0 7] »nm*yb*y»3k\z 

7fR, 7>{;^fe«fct;^SMtS^t(DTt5$J 
[0 0 0 8] 

3§bfco 

[0 0 0 9] #*9I<D»1iWU 
Bfc*#7^3-JP**«W+fc^bT^***l« 

*yh*7i»«a, 
*>vb*7m. 

bW*«#l«*yh*7»«flHIIWH. *3<fctf 
[0 0 1 03 I TO»*»aw»«tttt*itT«*S 

nfcfccDT^o, s: ©»***«■■ ta^fo*ra» 

fcU aW*««RO*dc»»i:bT*JfflSnT*fc. b 
*U I TO»#<0#»i* y h t7Mfcf I L&W 

[0 0 11] Mm«iNttl/m t I TO©*** 

mr>&/u^74)\,2x*f&jm£Vitis&\z%mmzm*\> 

[0 0 1 2] b*>U ITOtH«(D*Mft»*«* 
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(3) 



4MM*7--7 0 3 6 3 



TO^HSBB) a 7> 5 Z^AH-yifeM (A Z Q) 



[0 0 13] »jBJBa«CftoTtt, 1000 nm ^TO*§ 

h^*7TS, HJ"6, SfiAy h*7«t**«1000 nm £TF 
o'iTO»*€ttffln. I TO»*S*ffl 

[0 0 14] [I TO©*] I TO»*CDW-*ttTf 
« 0.2/im£TF, »*L<tt 0. 1 /z m&TT&S £ <h 

[ooi5] tot, *^x*©a^*#±fc^jB8*n 
*^ht78) ±b*s^aoiTo»* 

&ttJfl-r*£tfeT€f*. I TO»*4><&SnF-:/* 
tt, Sn/(Sn+ln) <D^&;WtjW>. 01-0. 15, 4#JC0. 04-0. 12 

[0 0 16] I TO»*tt> -&tCIn<h^MOSn(D7Ki§ ■ 

[0017] &«u c^^^^se*fetcj:osB$n 

**W*y 1000 nn fi* 

fc^TW*1200 nn"K±<Z>«S«*©*»«l/^*y h 
*7-&i" v 1200 nm »T* WfclOOO nm HTfiD««©»" 

y h*7.t-5^^-ce»:^- dfl!)«'&-Ct>1800 nm 

[0 0 18] ff»88l:»oTli I TO^ttT, 
iooo nm aTo>**«*K±J;Dfi»fi«©»^»&± 
M»l:90XK±*y h*7t*»ttMtft (IPS, & 
ffij&y h^7»Sdn000 nm fcG>£ffijrr 



Jfc®iE« (600.nm£U:)_ -&&Vvr3E®*y h:*?*^ 

aaxti? fjhc*5^t. *«fifli*iftT3taa**no 

DffiKIl I TOS*(Olfi*y h^7«fttt 700 
—900 nmCDteHrtlCfeSo 
[0 0 19] h^73ftfi*n000 nm «TT!& 

s, if*uuTo»*n mn (*a<b**i:)tf/* 

*3> h*7**3W1000 nm £TFT&n«, fi<0*are» 

[0 0 2 0] C©J:5ft I TO»*0#tt£i^i:^ 
3, »*©eWttxyfeflffl±-C.x«I 0.220-0.295 , 
yffl 0.235-0.325 0>*BHl*gT& *OBfiO»f£ 
BttflO. 110—10. 160AO«Hrtli** fcvs5*a<0«rtt 

[0 0 2 1] COflPSUH rTO»*©JB»tt. t£3feft 
£H«fcW»t"n«J:V>. MX.I2. Sn/(Sn+In)0^e;i/Hs 
U< teO. 01-0. 15, 02-0. 12£fc£t!l£-T 

In&Sn®*M£flsft4b <*L tub*, #I6££&:£) 
4I*&tt7>«z9AO*im .WML ,■ WK** 

TOtticmfttUMMff m*r « * 5 fc, 

[0 0 2 2] ^5UT»fc'&*«J8«)lDr-Sn*a:a'&* 

r, 3>a<it»»»ttfcBfc»ti/&» (*) 
*n«2oo ■car, mzm-vBkTu&w* mitmz 

«»T«©T*nit iOHSia («, 200-900 <C) T 

mszrzt* ±eiTo»*39t#sn*. *v>hu'jkk' 

S:ii:}C<fcoTt>, ±E©*9F*U^I TO»**«»6n. 

So 

[0023] co!>ttA*ft:a«uaa («T, sm^^nn 
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(4) 



60 kgf/cm 2 (Df&ffl fW#£ 
[0 0 2 4] *Stt;tfX*Bfift©£E»J&* 2 kgf/cm 2 5fcSJ 

Ttt, h*7»*ttaE*©i"To»*traa 

£60 kgf/cm 2 £j@*TilK UT*>, ^nJ^±O^<D0fc 

TJS*»X»IB«*«>K*»£Ett0.2 kgf/cm a (1 J0 
50 Tor r)&T, 4$K:0. 02 kgf/cm 2 (15 Torr)&TIClM[S 

[0 0 2 5] ADRffiS&ft». — «fc 350-1000^ CD *& 
Eft* #£U<te 400-800 < CO»BHW^»*KlT.* 

»3aaflE3»«-35ot:aTT»*fc, 

fcV>. 1000 < C^JiT{iJia j ?g^L<^UTL 

w 

[o o 2 6] imwmm^mmmm*«Kiz.mmT^m 

[0 0 2 7] 1 TO»*t*lC^T« 

7^tyHm tfUXX^r/MMfc X 
[0 0 2 8] 2!Ott»a(©JK»«a(D»'&tefflViSW« 

hozm*rzm#mm ewer*. mm^mmm<o 

i?x^i/>afua-Jk -r 
V^DX 7irh>, ^^;vx^;i/^rh>, ^wv 
b >, n^l*-/ >, S8x^§©i- 



«fii?7-7 0 3 6 3 



5 



[0 0 2 9] ttft^fe«»»^«»IB^^ I TO»*ft 

u;m»ib. #u*— #*— mmb, #uxx<t\>mmb, 
u\>v>mm* tfvxru>mm. abs»B)&:£«* 

coo3o] i*nm%v b*y«0>BkimtMG*si 
m*v b*7»mmt<Dm&* i ro&mioo ms^ic 

#LT*r«8fJ3M m&fttlsTOm) £ 1 -2,000 SM 
», »*b<«10-400 SS», £D#£:L< 1*20-20 

o sg^^^HrtTE^-r^. 

*£3fc*T»ft««k^tf«* a*»ITO»*lOO fiS 
«JCMbT5-5 f 000 figgB, $?£b<i*10-500S§ 

[0 0 3 1] MIMtttKli. Mfc*UT«ft 

muni. mmmte£<Dim*\s<\*2m&±&mtovx 

[0 0 3 2] *»M<0*n«*^h*'7R»*<ftt, H 

<fcos^T^^o si-raM»jss«r«, w»d, 

-jSJZ 0.1-10Mm, »*U<« 0.5-3 MmO«5Srt 

[0033] KwrncDiH. mm®m imm^tvx 

COS) C0E-&fi«, I TO»*100MMSfc»LT25— 5 

o,ooosme5, »^u<«25-5,ooo mm&, 

u< ^50-2, ooo mmm<omm^»^^. m&\z* 
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7 

m mm* £ <o i st> u < \* 2 aGutE*? % z. 
[0035] m*im**j b*y&m&j&2nrzftftm 

WUBa* I TO»5fc<DE^aft£©«<D*fr*« 

*a»»fcwr* 1 to»*©»&***v>k& **m* 

[0 0 3 6] ttfflb&ITO»*(D««*y h 

#WIC8lTtt 850-1500 nm O US ffi ft 

-TSftte^To «ffllfcIT0»*0*fi*yh*7 
««#1000 nm J;D**^«dfctt, fWMfcfcy h*? 

[0037] (aa*fci*-r**2Bi» wu 1 

[0 0 3 8] 7-r;PA^^-K0J:5lcff*****<a: 

[0 0 3 9] h*:7B£> 
AKflftt. fin x h TS^ficJ: < SBtT € * fc" t> 

SSfc, ITO»*ttt)it>tj»«tt»*tU 




(5) »W7-7 0 3 6 3 

[0 0 4 0] *«9i<3D I TO»*ft*rr**»«*y 
h*7(W«a« h*7«m 

7<A-, ^U'VfHA-F, tfWWS 8 -* PET 
[0 0 4 1] *#9XlC»UTtt, **MC0*n«*y 

h*7K»*»^ aaftftV^S <«K X^U 
ITO»*ftaS3te«Wa9l!«B7^^A (M> PET 

[0 0 4 2] r/U"W F#-Hfc*tLT«:, I 
S»i:»*lt#^«*y ht7RSMl/T*<. £ 

a«£-rs cticfcfp aa*s***w»]-r * £ fc«*-e# 

[0 0 4 3] m*XDD-»V—7* 9t7y4rt—, *>/t 

-ftf-, PET#h;K fiBJB7<f ;k&, ;*#*ic^v> 
»»ia»^&#*M8E»j»*s*-rs 1 To^aaaa 

tfcckO, *»©^X^y^X*lCITO»**ll[« 
[0 0 4 4] *»WOITO»*ft«Datr2:t#«T« 

;v^-#^-h> #u-4-^^;v^>^>-i^^ 
50 [0 0 4 5] *n*E»^*a&6 
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(6) 



^P¥7-7 0 3 6 3 



9 



10 



fcoTfc, I TO©*tf B^fctt7 i^SMl/T 

[0 0 4 6] fcf--;W\Ox^m£fcjSfflbfc«'&K: 

[0 0 4 7] *»IB<D I TO»*mT*«»*« 
TO»*4**Wf«*«ViTtt*«Ci:l:J;DII« 

[0 0 4 8] «?u>^> b-x*-% 

-e€r*o fib, R»A*ftM:7^^fllAir^^««UB 

#Ux;V*>\ #UX-f^^*>, 

-fM5H, #Ux-f^x-r;^h>ftO £te 
jrr* ctrt*fiP£bv>. 

[0 0 4 9] #^Xk-**m>&«»RB«fc*3V>T 

At^«»6ttltsn«RMMKJ:<SttUT. RB9» 
JbPlMft. ARSadt»&LTttH»tt 

bV>. #589Ifc«kn«» £U:©J:-5& 4? 

[0 0 5 0] 

JtSBIR (BET) QMttR^e. 
a (um) =6/ (pXB) 

[a : p : SCJfcS. B : JfcSffiRGaVg)] 



fettle ttaascRflMMW* e imbrr b fctt^e t 

«Rfttt, 7-firDh9y^aB^-^V-?S»* 
H«»4200a!£fflV*T»£Ufc. »*, R, 7^ 

U-4000£2 (HAKfPBfaW £J8V>T, ttlREItttlCj: 
DiBISbfc. 

[0 0 5 1] A. »aaPgatt 

(«Jfi«l)InClB *«m.8 L(In&JB600 g-&*) £60 
%SnCl< *»« 22.92 g (Sn&M6. 27gft*) £<Di&& 
***** NEiECOa 3100 g/12 L ©**«+£, 701CCD 
lPfiTT»#l/^S«TU «URpH8.5 fcbTIn- 
Sn#tt*R««fc»ffl31*fc. #Cfc, »SbTfl:J8£i£ 

M vi»^±umSOlff«6B <*£>as;bnSte 
lHfc^io D *03i-r;ifcte«fcD. ifcR£+#fc* 

[0 0 5 2] Cl©<6»S-a:fc*it*Rfl2«f250 g£l$ 
250 nmOHMHejetf— HCAtU F*I&70 mm , ^3700 
mmCD-f >n D-f 800 R^-a— ^6ftS«HiDE««^ 

h*«*MPfcAn&«. *rt£*C£K:#»U R»#X 
THE*15 kgf/cnMCJPJBEb, ttHTTfiKeoO <Cfc#ig. 
Si*, ^©R*K3«flB«»UT«WS&fT^ I TO© 

[0 0 5 3] #enfc I TO»5R<OW-2»ca^«ttO- 
032 MmT^O, 3tiffiBXt£ WW*, 750 nm£U:Tt* 

±HMK94*«±©T<ftfc#w«#* h*7j»*B«) 

[0 0 54] (R««f9 2)JtltOfca6te, I TOJslftiDW 
«tt»*©«tl/T, 7>^>H-mS(ATO) 

©3fc£#<&£5fcbTIBSibfco SnCl« *RR1.8L 
(Sn &JS600 g^«) £ SbCls***0.2 L (Sb &S80 
g-&*) £(Pig£***£, NaOH 900g/12 L CD*** 
90t:«>loRTTft#Lfr#&WTU g» pH 7 
fcbTSn-Sb*tt*R<b**«fmS-a-fc. Ml 
TttK*ttfc*1*&«, ±«**SB3cU -f 
**JnAT»fig • tCK^±8^RR«ORf^« 6 HI (* 
co^iraStellsHco^lO D »0jiTdttc<i;0, ttflt 
&+»lc*ftbfc«* ®5l»iSlti:0ttK**»JbT, 
^**Rft«©tt»ft»fc. dOtt^^HO *CT-«fe«; 

[0 0 5 5] jfc&MBm fcR«£UTH*#TttR 
b, ATOt9**^fec ^©»*O¥^-*STgtt0. 
029 Mnre&S, 3taax^ 1200 nm T33% 

g;±, 1240 nm «JiT*5*<^ffi»fc96XJK±©*^ 

^-7S^«1240nmT&^ fee 

[0056] b. mmx^. h*2MW&& 
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(7) &BW7-70363 

11 12 

afetBff»l)»«WlT»fe ; I TOE fcfclOKfc, 4>&<PX »-^-TP E T7^ Jk4±fc&ftU 100 

r7U>M« <#«») t^fc, 120 t:CDfc-hD- tTRULT, jP$ 2 ^mCOATO©^^rP$r^b 

JSS0.3 mmC0 2tt(OX^>WX«a)ra [0 0 6 1] a±©**«*<ttf Jttt«T#&nfc** 

\Z. 0.1 unaOX^— *-£ffi^T1*-> F-f y^U 120 fcte? ^ ;i>Atf>5frgj&X^ 1 t fi5T^ 

tTSaB^kXtm JWJL'T, JP370-100Mm Bll:»l/& jat«2-4TflfcI TO»**ff 

©ITO»*tt7>f^A$Sfc. KK, ^mt>pJffi^tC^^T80%J^±(O«n^^ 

[0 0 5 7) (*J6«2)HjS«|l"C»fcI TO»*8 *££^U ^^fcfc^T 1*800-1100 nm Og&HrtO 

*?-)vx.T)v>rh>m i <&mm 5g, *^u>i2g, ^ i<? v*7^%%L^omiitfcftmt>y 

i^7Xtr-X20g&ioo cc^^^igtcxn, ^> t^5« ftjtm ^^tfi0U3oit«d>e> itos*© 

h^xrr*-*iefflUTtty-^-e»«tt«MBUtt S##V>fc£, J:0Siftfi«^ &*M««jty ^ h^-^-e 

€r; 7^U>5r-^-TPET7>f ;VA±iC^*U 100 [0 0 6 2] ^Jfi^IlCD I TO^^-<;l/AOj;5tC^ 

fee at, *^*#^>*7»*tti«o»*t*ns^jfrfcit- 

[0 0 5 8] (*««3)«a«lT*fcI TO»*8 t\ «nfc*»«*y h^7»*^6nfc. 

g, T^UiWttlB** (»JBH»»42. IX, [0 0 6 3] ttWllOATOfttBTft 1200 Ml T 

■^^x^;^h>a^*Mt) log, ^->^>i2g, *$ y h*7»i»3oxa»«cii*rr. 

h^i-i7-$fllW-v^MI^^i^ *:7*#80X&«Aa©tt«ftl690 nm EUiT&D, 5* 

77V ir— ^-TPET^-fjl^-hfcfttfU 100 [0 0 6 4] 

DT^LT, f$Um©,ITOS*^lfiSMl/ [259108*] «±fc«MHl/&«fc5fc:, *^K<0*^« 

[0059] mmwAmmmi-vmc i to^*8 g ^'b*n«ic#urtt5B^*y h^ssas^u (2) 

*iJ*-#*-MWI4 g, 5=-h^fcHD^^>12 «3^hT*I*ftmT*D, b^feS«*fcfttl 

g, y^fJWI/A75 H 5 g, :fc<fctf:tf^Xfc?-X20 T^£. flEoT, /\W>lf<D—&&, -$->)V—&<DM 

gSrlOO cctf^XHKlAfU ^-f >h->x-;fr~£«fl3 »*KG>ffl/l!* &£V>teglWC<D;tf^X^l::§a 

-TPET7>fM±i:MU 100 1CT«»UT, if* S&Oo 4E4m£ft0«&»«0&Bfcfcfa& 

[0 0 6 0] (ittt«l)»jfi«2T#feATO»*8 iCcfc O&ffit** ££a*T£*tf>T, *-F«<0«jfil»± 

*^x*;v$rh>B^}M» 5g, *->U>i2g, *> [0ffi©«*^S?W] 

<fctf#^xt?-X20g£ioo cc^^x)gfcAn, ^-r> [an ^Jsw^^tftbttfiTiifea****^-*!** 
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